. Cajano (1960) proposed a concept of carcinogenesis which stressed the denaturation or unmasking of autoantigens, which thereafter behaved as foreign antigens, provoking a " chain reaction ".
Many of our present-day concepts of molecular biology, of the regulation of protein synthesis, and of the cellular and molecular mechanisms underlying immune responses were at that time in a relatively undeveloped state. It would have been surprising indeed if these early theories had remained valid in the light of modern knowledge. Nonetheless " On the basis of the assumption that tumor cells lack one or more ' host ' antigens, whereby the latter have become foreign to it, these cells are chronically exposed to 'foreign' antigen. They would then be expected to proliferate indefinitely."
In short, the driving force for tumor cell replication was thought to reside in their sustained exposure to normal tissue antigens which, because of their own antigenic depletion, they now perceived as " foreign ". A major difficulty with this theory is that it required that all types of potential tumor cells, including those of epithelial and non-lymphoid mesenchymal origin, be capable of activation to an immunoresponsive state under the special circumstances described. Although Tyler argued that non-lymphoid cells might undergo dedifferentiation and thus regain immunologic potentialities ordinarily reserved for lymphoid cells, no substantiation whatever for this aspect of his theory has emerged in the intervening decade.
A more specialized and limited theory was that proposed by Professor Sir David Smithers and myself (Kaplan and Smithers, 1959 (Halpert et al., 1963) (Miller, Ting and Law, 1964; Law and Ting, 1965) . It has also been reported that they may exhibit a shorter latent period for tumor induction bv the carcinogenic hydrocarbons, though the differences observed are not striking (Miller, Grant and Roe, 1963; Grant and Miller, 1965) . Restoration of immunocompetence by the implantation of isologous thymic grafts simultaneously restores resistance to tumor induction by the oncogenic viruses (Law and Ting, 1965) . It is thus clear that the development of the immune surveillance mechanism may be prevented by neonatal thymectomy and that the emergence of virus-and perhaps also of carcinogen-induced tumors is favored under these conditions.
Immunosuppression by steroids, antimetabolites and antilymphocyte globulins (ALG)
The yield of tumors induced in mice by polyoma and other oncogenic viruses can be sharply augmented by immunosuppressive treatment (Law, 1970; Allison, 1970) . Such diverse agents as the adrenocortical steroids, the immunosuppressive antimetabolites, such as 6-mereaptopurine or azathioprine, and antilymphocyte globulins (Vredevoe and Hays, 1969; Law, 1970) (Allison, 1970) .
Certain carcinogenic agents, notably ionizing radiations and the hydrocarbons, are themselves capable of producing significant injury and impairment of the immune system (Prehn, 1963; Stjernswdrd, 1965 Stjernswdrd, , 1966 Doell et al., 1967 Limited data indicate that certain of the closely related non-carcinogenic hydrocarbons lack immunosuppressive activity (Stjernswdrd, 1966) . Moreover, it has been reported that a strain of mice known to be refractory to the carcinogenic action of hydrocarbons were also resistant to their immune suppressant effects (Stutman, 1969) . However, in my view, careful further studies are needed to ascertain whether it is indeed a valid generalization, at least for certain classes of carcinogenic compounds, that the active members of the class are all immunosuppressive and that the inert ones are not. Rigorous evidence on this point will be needed before we can confidently conclude that some carcinogens owe their tumor-inducing activity in part to their capacity to inhibit immune processes.
Neoplasia in rodent-s with chronic graft-versus-host homologous disease It has long been known that graft-versus-host reactions induce an intense lymphoproliferative response of the sensitized graft cells (Simonsen et al., 1958) , essentially identical to the lymphoblastic transformation exhibited by lymphocytes in vitro after stimulation with specific antigens or nonspecific mitogens, such as phytohemagglutinin. The proliferative response is followed by a cytocidal attack upon the normal cells of the host, which is particularly manifest i'n the lymphoid tissues, leading to their progressive and profound depletion (Schwartz, Upton and Congdon, 1957; Billingham, 1958; Trentin, 1958; Kaplan and Rosston, 1959) .
Although such reactions are usually acutely fatal in infant mice, some animals survive and slowly recover, though they may give evidence of a continuing smoldering reaction; adult animals tend to exhibit a more chronic, nonlethal form of the disease. Studying the long-term survivors among a population of F, hybrid mice in which graft-versus-host disease had been induced by the inoculation of parental strain spleen cells, Schwartz and Beldotti (1965) noted the early onset of a remarkably high incidence of malignant lymphomas, primarily of the type designated as the " reticulum cell neoplasm, type B ". An increased incidence of these tumors was also noted by Walford (1966) The DNCB data were even more intriguing, since in this situation the fact of prior sensitization had been established experimentally. The response rate among normal controls rose rapidly with increasing sensitizing concentration of DNCB. Three of 16 controls (I 9 %) responded to the 0-I % concentration, 24 of 29 (83%) to the 0-5% concentration, and 26 of 27 (97%) to the 2-0% concentration.
There were no responders at all among the 21 patients with various stages of Hodgkin's disease challenged after sensitization with the 0-1% concentration of DNCB; this fact and the 19% response rate among controls indicates that this concentration is too low. At the other end of the concentration spectrum, confirming in part the observations of the Bethesda group, 10 of 16 patients (63%) with disease of Stages IA and IIA responded to the 2-0% concentration, whereas patients with Stages IIB, III and IV yielded positive reactions in only 4 of 20 instances (20%). The most sensitive concentration proved to be 0-5%, at which only 3 of I I Stage IA and IIA cases (2 7 %) responded, a result which was not significantly different from that in patients with Stages IIB, III and IV (6 of 26, or 23%). These response rates to 0-5% DNCB are very significantly deficient, when compared with the 83% response rate among our normal controls. It has thus been established convincingly that patients with early, localized Hodgkin's disease do indeed suffer from a defect in cell-mediated immunity of the delayed hypersensitivity type, which was masked in the earlier studies because the concentration of DNCB was excessive. These observations call for further elucidation of the mechanism of the defect and for detailed studies of its evolution in relation to the course of the disease. (Henle, Henle and Diehl, 1968; Gerber et al., 1968; Niederman et al., 1968; Evans et al., 1968) . It 
